behaviours is partially dependent on parents of individuals, and behaviour is habitual in nature, explaining the low predictive power of planning.
Practical implications
The current study sheds light on the behaviour and suggests possible ways to design interventions. Interventions should focus on the habitual nature of the behaviour, thus implementing new correct habits.
Originality/value
This study aimed to bolster the lack of studies using the HAPA to model food safety behaviour. This study also aimed to include additional variables into HAPA to increase the amount of predicted variance in intention and behaviour.
Foodborne illness continues to be a significant problem to society with cases leading to hospitalisation, time taken off work or even death. The costs of foodborne illness to business and households, had been estimated to be roughly $1 billion dollars (Abelson, Forbes, & Hall, 2006) . It is estimated that annually, there are 5.4 million cases of foodborne gastroenteritis in Australia (Abelson et al., 2006) . As alarming as these numbers appear, it has often been suggested that the number of reported cases are an underestimation (Crerar, Dalton, Longbottom, & Kraa, 1996) and that the true cost may be much higher.
Importantly, 10 to 20% of foodborne illness cases in Australia are thought to be caused by consumer malpractices (Food Authority, 2008) .
However, knowledge about food safety behaviours does not always lead to implementation of the behaviour. Discrepancies between people"s knowledge of food safety behaviours and implementation of this information had been documented (Byrd-Bredbenner, Maurer, Wheatley, Cottone, & Clancy, 2007; Clayton, Griffith, & Price, 2003; Jay, Comar, & Govenlock, 1999a) , with males in their late teens and early twenties being most at risk of causing food contamination. This demographic appears to be most susceptible to causing food poisoning because they are less concerned about food safety than other populations (Knight & Warland, 2004) .
Habit and past-experience have also been suggested as possible reasons for unsafe food behaviour (Brennan, McCarthy, & Ritson, 2007) .
Participants from a study on high-risk consumers (Brennan et al., 2007) acknowledged they periodically stray from safe food handling procedures. One commented that she had not given food poisoning to anyone, so her practices, even though unhygienic, must be correct. A person who does not fall ill after preparing food unsafely may continue to do so and after numerous times, a habit is formed.
It has been suggested that social cognition models should be utilised to predict behaviour by outlining other possible factors that predict intention and behaviour (Griffith, Mullan, & Price, 1995) . Food safety behaviour could be influenced by cognitive and/or social factors. The use of social cognition models would develop a better understanding in implementing behaviour and bridge the discrepancy between knowledge and behaviour.
Over the last forty years, a number of social cognition models have been developed to predict health behaviours. The discovery of flaws in these models has led to newer models or refinement of the existing versions. One commonly used model is the Health Belief Model (HBM). However when used to investigate food safety behaviour (McArthur, Holbert, & Forsythe III, 2006) , it was then found to be lacking in predictive power. The most commonly used model in psychology is the Theory of Planned Behaviour (TPB) and it has been used to investigate different aspects of food hygiene in a number of studies (Clayton & Griffith, 2008; Mullan & Wong, 2009 ). Mullan and Wong (2009) found that whilst the TPB successfully predicted 66% of intention, it only predicted 21% of behaviour. This suggests that there may be a missing variable between intention and behaviour.
Recent studies have suggested action planning as the component which could bridge the intention behaviour gap (Gollwitzer, 1999; Sheeran, Milne, Webb, & Gollwitzer, 2005) . The Health Action Process Approach (HAPA) is a social cognition psychological model which incorporates action planning. The HAPA is a staged model with two phases: a motivational phase and a volitional phase (Schwarzer, 1992) .
In the motivational phase, the HAPA suggests that intentions to implement behaviour are influenced by risk awareness, outcome expectancy and action self efficacy. Risk awareness is a combination of risk awareness vulnerability (the likelihood of contracting risks) and risk awareness severity (the seriousness of possible risks). Therefore, if there are no perceived risks in unsafe food preparation, or if the perceived risks are not considered serious, then intentions to implement food safety behaviour decreases. Outcome expectancy refers to any perceived advantages to adopting the behaviour. Consequently any perceived advantages in implementing food safety behaviour will increase intentions to implement the behaviour. Action self efficacy refers to an individual"s perceived capability to implement the new behaviour. The development of intentions is more likely to occur in the presence of high action self efficacy (Schwarzer, 1992; Schwarzer, Sniehotta, Lippke, Luszczynska, Scholz, Schüz, Wegner, & Ziegelmann, 2003) .
The volitional phase of HAPA highlights action planning as the bridging variable between intention and behaviour. In the context of food safety behaviour, greater intentions to implement food safety behaviour would lead to a higher likelihood to make action plans, i.e. when, where or how food safety behaviour would be implemented, and thus there will be a higher probability of implementing food safety behaviour. As well as being dependent on action planning, the HAPA suggests implementation of food safety behaviour is also dependent on perceived capability in maintaining the behaviour (maintenance self efficacy) and perceived capability in coping after a period of absence in behaviour (recovery self efficacy).
Recent research has included two different types of planning: action planning and coping planning (Schwarzer, Luszczynska, Ziegelmann, Scholz, & Lippke, 2008) . However, the current study will use the original model with only action planning (Schwarzer, 1992) .
[Take in Figure 1] The HAPA had been used to model a diverse range of health behaviours (Garcia & Mann, 2003; Luszczynska, 2004; Schwarzer, Schuz, Ziegelmann, Lippke, Luszczynska, & Scholz, 2007; Sniehotta, Scholz, & Schwarzer, 2005) .
The model has successfully predicted a range of different health behaviours explaining between 31% to 69% of the variance in intentions (Garcia & Mann, 2003; Schwarzer et al., 2007) , and between 15% to 73% of the variance in behaviour. (Luszczynska, 2004; Schwarzer et al., 2007) Although the HAPA may provide part of the solution to the intentionbehaviour gap, it is limited by the fact that it does not include social factors which may influence intention and behaviour. For example the TPB considers influence of social factors on intention by incorporating the variable subjective norm.
Subjective norm is one of the three variables predicting intentions in the widely used TPB. Subjective norm is comprised of two components: the expectations of important people and the motivation to comply with these expectations. The people of importance may include parents and friends, but in the context of health behaviours, medical experts and the media may also be considered. In previous research, subjective norm was a significant predictor of food safety behaviours (Clayton & Griffith, 2008; Mullan & Wong, 2009 ).
Another social factor to be considered is social support. Social support refers to finding support from social groups (Uchino, 2004) , and is found to be a predictor of various health behaviours as well as maintaining the behaviour in the presence of difficulties. Research has found that patients recovering from myocardial infarction were less likely to maintain regular activity, if they had low perceived social support (Luszczynska & Sutton, 2006) . Higher social support has also been shown to significantly predict strenuous exercise (Okun, Ruehlman, Karoly, Lutz, Fairlholme, & Schaub, 2003) . If support can reduce the effects of difficulties when maintaining health behaviours, then it may be an additional predictor of food safety intention and behaviour. Therefore, social factors should be included into the HAPA, not only because of its absence in the model, but because of their influence on intentions and in implementing and maintenance of various health behaviours.
A further variable to be considered is past behaviour or habit as it has been suggested as a reason for non-adherence to food safety behaviour. In research into food handling behaviour, past behaviour was found to predict 19% of behaviour (Mullan & Wong, 2009 ).
Therefore, the primary aim of current study is to investigate whether the HAPA can be used to predict food safety behaviour. In an attempt to increase the variance predicted, the secondary aim is to incorporate additional variables to increase the predictability of intention and behaviour. The current study has five main hypotheses:
1. Intention will be predicted by risk awareness vulnerability, risk awareness severity, outcome expectancies and action self efficacy.
2. Additional factors such as subjective norm, social support and past behaviour will explain additional variance in intention.
3. Planning will be predicted by intention and maintenance self efficacy.
4. Behaviour will be predicted by planning and volitional self efficacy (maintenance or recovery). washing hands with soap and water after handling raw meat; washing utensils (such as knives) thoroughly after being in contact with raw meat; washing chopping boards thoroughly after being in contact with raw meat; meat, being defrosted in the fridge, is placed in a dish and kept in the lower sections of the fridge (with no fruits or vegetables placed beneath these dishes, without a cover)." Part 1. The questions used to assess the factors of the motivational phase, of HAPA, were adapted from a previous HAPA study (Schwarzer et al., 2003) . All questions, except for past behaviour were scored on 7-point Likert scales (+1 to +7). A score for each of the HAPA variables was created by summing the response scores of all questions under that variable.
Risk awareness was broken into two separate scores, risk awareness vulnerability and risk awareness severity, due to moderate internal consistency and low correlation. A risk awareness vulnerability score was created by summing responses to 6 questions, e.g. "How do you estimate the likelihood that if you don"t prepare food hygienically every meal you will: suffer from food poisoning/be sick", very unlikely -very likely (Cronbach"s alpha = 0.853). A risk awareness severity score was created by summing responses to 3 questions, e.g. "How severe would the following problems be for you: Food poisoning", not at all severe -very severe (Cronbach"s alpha = 0.868).
An outcome expectancy score was created by summing responses to 3 questions, e.g. "On a scale of 1 to 7, if I start to prepare food hygienically every meal I will: avoid food poisoning", not at all true -exactly true (Cronbach"s alpha = 0.742).
An action self efficacy score was created by summing responses to 3 questions, e.g. "I am confident that I am able to prepare food hygienically even if I have to: Make a detailed plan to have appropriate materials available", not at all true -exactly true (Cronbach"s alpha = 0.793).
An intention score was created by summing responses to 5 questions, e.g.
"On a scale of 1 to 7: I plan to prepare food hygienically every meal for this coming week", definitely do not -definitely do (Cronbach"s alpha = 0.960).
All subjective norm and social support questions referred to four groups of people including friends, parents, the media and the health experts.
Subjective norm was assessed directly and indirectly. A direct subjective norm score was the response to a single question "On a scale of 1 to 7: People who are important to me think I should prepare food hygienically every meal over the coming week.", Very Unlikely -Very Likely. An indirect subjective norm score was created by summing the product of normative belief (e.g. "On a scale of 1 to 7: My friends think I should prepare food hygienically every meal", very unlikelyvery likely) and motivation to comply score (e.g. "With regards to preparing food hygienically: Doing what my friends think is important to me", strongly disagreestrongly agree), across the four groups of people (Conner & Sparks, 2005) .
Two social support scores were created. These were adapted from the perceived social support measured used in a study by Okun et al (2003) that included information and esteem support. The first score, was created by summing across 4 questions, and assessed the likelihood of seeking informational support when uncertainties with food safety behaviour arise, when developing intentions (e.g. "If there are any uncertainties with food hygiene behaviour, how likely is it that you will seek support from: Friends", very unlikelyvery likely). The internal consistency of these 4 questions was low (Cronbach"s alpha = 0.524). The second score summed 4 questions, assessing the likelihood of seeking social support when there is a lack of motivation, in developing intentions (e.g. "If there are difficulties in motivating yourself on adopting hygienic food preparation behaviours, how likely is it that you will seek support from:
Friends", very unlikely -very likely). The internal consistency of these 4 questions was moderate (Cronbach"s alpha = 0.686).
Past behaviour was calculated as a percentage: total number of meals (breakfast, lunch and dinner only) prepared hygienically, as stated from definition of food safety behaviour, out of total number of meals prepared during the previous week.
Part 2. The questions used to assess factors in the volitional phase, of HAPA, were adapted from another study (Schwarzer et al., 2003) . All questions, except for behaviour, were scored on 7-point Likert scales.
A planning score was created by summing responses to 5 questions, e.g. "Over the previous week, I have had my own plan regarding: When I will prepare food hygienically", not at all true -exactly true (Cronbach"s alpha = 0.945).
A maintenance self efficacy score was created by summing responses to 3 questions, e.g. "I am confident that I can maintain preparing food hygienically every meal even if I have to: Make a detailed plan to have appropriate materials available", not at all true -exactly true (Cronbach"s alpha = 0.825).
A recovery self efficacy score was created by summing responses to 3 questions, e.g. "I am confident that I am able to returning to preparing food hygienically every meal even if I happen to give it up for: 3 months", not at all true -exactly true (Cronbach"s alpha = 0.940). [ Table 1 near here] Risk awareness vulnerability, risk awareness severity, outcome expectancies and action self efficacy were entered into a linear regression, to predict intention. The regression was statistically significant, (F 249 = 27.708, p<0.01), with 30.8% of the variance in intention accounted for. Of all the variables entered, only risk awareness severity was not a significant predictor of intention (see Table 2 ).
Next, hierarchical regression was used to investigate the additional predictors. Subjective norm measures (direct and indirect) and part 1 social support measures were added in step 2, and past behaviour in step 3. Subjective norm (direct and indirect measures) and social support measures accounted for an extra 12.6% of variance (F 245 = 23.497, p<0.01), but only the subjective norm measures were significant predictors (see Table 2 ). After including these 4 variables, action self efficacy was no longer a significant predictor of intention (t 246 = 1.594, p>0.05).
In the final step, past behaviour accounted for an additional 10.9% of the variance in intention (F 244 = 32.201, p<0.01). Thus the HAPA and the additional variables predicted 54.3% of variance in intention all together (Table 2 ). In adding past behaviour, risk awareness vulnerability was no longer a significant predictor of intention (t 244 = 1.803, p>0.05).
[ Table 2 near here] Intention and maintenance self efficacy were entered into a linear regression, to predict planning. The model was significant (F 251 = 25.983, p<0.01) with 17.2% of the variance accounted for (Table 3 ). Both variables were significant predictors of planning.
[ Table 3 near here] Maintenance self efficacy, recovery self efficacy and planning were entered into a linear regression to predict behaviour. The regression was significant, explaining 17% of the variance in behaviour (F 250 = 17.098, p<0.01).
All HAPA variables were significant predictors of behaviour (see Table 4 ).
Hierarchical regression was then used to account for the additional predictors. Part 2 social support measures were added in step 2, and past behaviour in step 3. Neither of the social support measures were significant predictors of behaviour. In adding both social support measures, planning was no longer a significant predictor of behaviour (t 246 = 1.768, p>0.05).
Past behaviour, explained an additional 19.2% of variance in behaviour (F 245 = 17.868, p<0.01) and was the strongest predictor above any other variable.
In adding past behaviour, only maintenance self efficacy remained a significant predictor of behaviour. Overall, the HAPA and the additional variables predicted 36.8% of variance in behaviour (Table 4) .
[ Table 4 near here]
Discussion
The current study confirmed that the HAPA is a useful model for predicting food safety behaviours. Risk awareness vulnerability, risk awareness severity, outcome expectancies and action self efficacy accounted for 30.8% of the variance in intentions. This is comparable to research using the HAPA which predicted 40% of variance in intention to resist dieting and 31% of variance in intention to conduct breast self examination (Garcia & Mann, 2003) . The data suggests that intention to prepare meals hygienically will develop if people: realise they are susceptible to food poisoning by not preparing meals hygienically, realise the considerable benefits in preparing food hygienically (such as not contracting foodborne illnesses), and confidently believe they can prepare food hygienically even in light of difficulties. Information on risk awareness vulnerability and outcome expectancies can be increased via education on food safety behaviours (Medeiros, Hillers, Kendall, & Mason, 2001) . As intentions develop to change behaviour, education on susceptibility of risks and benefits should be considered first and foremost.
Contrary to previous research, risk awareness severity was not a significant predictor of intentions. Risk awareness was originally introduced as a combination of a vulnerability component and a severity component (Schwarzer et al., 2003) . However, the result from the current study questions this assumption. This is consistent with another study where risk awareness severity was not found to be a significant predictor of intentions to resist dieting (Garcia & Mann, 2003) . Some previous studies have also opted to only use risk awareness vulnerability (Luszczynska, 2004; Schwarzer & Renner, 2000) . This has implications for future research using the model and consistency of measures is needed.
The addition of the subjective norm measures was found to significantly increase the proportion of variance explained in intention, whereas social support measures were not. In conjunction to this, action self efficacy was no longer a significant predictor of intention, when the subjective norm and social support measures were entered into the regression. This implies the development of intentions to adopt food safety behaviours depends, partially, on expectations of parents, friends, media or health experts and the motivation to comply with these people. This complements the finding that food safety behaviour is usually taught by parents (Byrd-Bredbenner et al., 2007) . Therefore the expectations of these people of importance should also be considered when encouraging individuals to develop intention to adopt food safety behaviours.
Social support being a non-significant predictor of intention could be explained from action self efficacy becoming a non-significant predictor. If action self efficacy is not considered to be important, then possible difficulties that individuals face will be regarded as insignificant, rendering any social support to be irrelevant.
Past behaviour predicted an additional 10.9% of extra variance of intention.
This means nearly a fifth of all variance predicted in intention, in the current study, comes from past behaviour, implying intentions to adopt food safety behaviour will develop if there is a history of preparing food hygienically.
Intention and maintenance self efficacy predicted 17.2% of the variance in planning. This is consistent with previous research (Schwarzer, 2008) . The results suggest that planning to prepare food hygienically (with respect to when, where, how etc.), is likely to occur if there is strong intention to do so and the individual confidently believes they can maintain preparing food hygienically over time in light of difficulties or obstacles.
Consistent with the hypothesis, planning, maintenance self efficacy and recovery self efficacy were able to predict 17% of variance in food safety behaviour. This percentage is rather low compared with that of other health behaviours (Schwarzer et al., 2007) , as well as food safety behaviour predicted by TPB. The TPB predicted 21% of variance in food safety behaviour (Mullan & Wong, 2009) , suggesting the TPB as a superior model in predicting food safety behaviour. However, it will be elaborated later how the role of past behaviour explains this situation.
Social support measures were significant predictors of behaviour. As suggested earlier, if difficulties are not perceived, then social support may be rendered unimportant. The social support variables were included in the first place as it was hypothesised the variables will assist in coping against possible difficulties and maintaining food safety behaviour.
Past behaviour was a significant predictor of behaviour, explaining an extra 19.2% of the variance in food safety behaviour. This percentage is comparable when past behaviour was included in the TPB to predict food safety behaviour (Mullan & Wong, 2009) , which accounted for an additional 19% of the variance in the behaviour. This additional percentage is greater than the predictive percentage of planning, maintenance self efficacy and recovery self efficacy combined. This complements the notion that food safety behaviours may be habitual (Redmond & Griffith, 2003) . With past behaviour being such a significant predictor to both intention and behaviour, the habitual nature of food safety behaviour could explain the lack of power action planning has on predicting behaviour.
Action planning had been highlighted as one of the main and importance differences between the TPB and HAPA. The current results suggest people who adopt food hygiene behaviours may plan in advance but past behaviour was the stronger predictor. More importantly planning was no longer a significant predictor of behaviour in the presence of past behaviour. Therefore, it is unlikely for someone to write down specific plans in applying food safety behaviour if the behaviour is habitual. In reality planning food safety behaviour hardly occurs. In preparing a meal, people usually do not plan out "When I will prepare food hygienically" or "How I will prepare food hygienically". It is likely that food safety behaviour is implemented because it had been performed in previous meals, thus developing as a habit rather than consciously thinking "after preparing raw meat I must wash knives and chopping board".
As mentioned, risk awareness severity was not a significant predictor of intention and after adding past behaviour, risk awareness vulnerability was no longer a significant predictor of intentions. However, if food safety behaviour is habitual, then any deviance in behaviour paired with not becoming sick or no one suffering food poisoning, will lower the effects of risk awareness. For example, if one neglected to wash knives, chopping board or their hands thoroughly and food poisoning did not occur, then food safety behaviours would not be followed the next time the individual prepared food. Also food safety behaviour had been suggested to be time consuming (Brennan et al., 2007) , which may increase the likelihood of "short-cuts" being taken. Short-cuts can be unsafe behaviours such as not washing hands after preparing raw food and continue to prepare ready-toeat food. Again if no one is sick after such deviances, then unsafe food safety behaviour will reoccur. Therefore these deviances paired with not becoming sick can act as instrumental conditioning. If this continues to happen, risk awareness vulnerability and severity will decrease, as hygienic and unhygienic food preparation is not perceived as putting one at risk.
Implications
The current study highlights some important implications. Firstly, education of food safety behaviour in raising risk awareness vulnerability and outcome expectancies should be encouraged. Intentions of implementing food safety behaviour are dependent partially on the expectations of people such as parents, friends, media or health experts. However, only the latter two groups (i.e. media and health experts) are likely to have knowledge of the correct food safety techniques, whereas parents and friends may not. Therefore it is important that parents and friends are also educated on the correct understanding of food safety behaviour.
Once food safety behaviour is adopted, it is important to encourage correct behaviour at all times. Food safety behaviour is shown to be habitual which has positive and negative implications. The positive implication being it can be easily maintained, without many perceived difficulties. The negative implication is that any deviance paired with no consequences will result in a discontinuation of this health behaviour and development of a bad habit.
The current study also highlighted the importance of additional variables to social cognitive models. Past behaviour was an important predictor of intentions and behaviour. Future studies should consider past behaviour as an importance additional variable in predicting health behaviours. Although social support measures were not significant predictors of behaviour, future studies should still consider them, as the habitual nature of the behaviour and the lack of perceived difficulty rendered social support irrelevant.
Limitations
One limitation to the current study is that it assessed self reported behaviour. With regards to food hygiene behaviours, it has been noted that there may be a certain discrepancy between self-reports of the behaviour and the actual behaviour itself. An Australian study (Jay, Comar, & Govenlock, 1999b) which videotaped food hygiene behaviours in 40 domestic kitchens, found deviances between self-reports and actual behaviour. However considerable research using HAPA has used self reported behaviour with similar findings to the current study (Garcia & Mann, 2003; Schwarzer, 2008) .
The data in the current study had been analysed via hierarchical regression. However, alternative methods, such as structural equation modelling, should be considered in future studies.
The restricted definition of food safety behaviour will limit the generalisation of results. Other areas of food safety behaviour such as adequate cooking time and keeping food at safe temperatures should be considered for future studies (Medeiros et al., 2001 ).
The current study"s sample consists of university students as previous research suggest this is the demographic most at risk of causing food contamination (Byrd-Bredbenner et al., 2007; McArthur et al., 2006) . Nonetheless, future studies should consider collecting data from general public.
Future studies should also consider whether the construct disgust will influence food safety behaviour. A recent study has shown the emotive construct disgust can slightly increase motivation to prevent contamination (Nauta, Fischer, Van Asselt, De Jong, Frewer, & De Jonge, 2008) .
Conclusion
The outcome of the study has successfully addressed the hypotheses. It is clear from the results that the HAPA model can be utilised to predict food safety behaviour. The study also demonstrated that the social variable subjective norm can increase predictability in intention to implement food safety behaviour.
Further, the results indicate that past behaviour is a major predictor of both intention and behaviour, which highlights the habitual nature of food safety behaviour. However, a portion of variance in food safety behaviour still remains unaccounted for. Therefore additional variables or constructs should be considered in future research. 
